Rho-ADP-ribosylating exoenzyme from Bacillus cereus. Purification, characterization, and identification of the NAD-binding site.
The ADP-ribosyltransferase produced by a pathogenic strain of Bacillus cereus was purified to near homogeneity. The transferase is a 28,000 Da molecular mass enzyme with a pI of 10.3. The specific enzyme activity is 7.0 nmol of ADP-ribose min-1 mg-1 with a Km for NAD of 0.3 microM. Partial amino acid sequence analysis of the exoenzyme reveals no significant homology to Clostridium botulinum C3 nor to Clostridium limosum exoenzyme. The novel exoenzyme selectively modifies the small GTP-binding proteins of the Rho family presumably at the same acceptor amino acid (Asn-41) as determined for C3. Besides cellular Rho, recombinant RhoA and -B are substrates for the exoenzyme. However, recombinant Rac1 and CDC42, although belonging to the Rho family, are not modified. B. cereus exoenzyme was photolabeled with [carbonyl-14C]NAD resulting in inhibition of ADP-ribosyltransferase and NAD-glycohydrolase activity. A glutamic acid residue was identified as part of the NAD-binding site which corresponds to Glu-174 of C3. This glutamic acid is located in a domain which shows high homology with the C-terminal part of C3 exoenzyme, C. limosum exoenzyme, and Staphylococcus aureus EDIN and which probably represents the catalytic site of the transferases. The data indicate that B. cereus exoenzyme is a novel member of the family of C3-like ADP-ribosyltransferases which share the same substrate protein Rho and which have an identical highly conserved catalytic domain.